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Health Effects Testing

The adequacy of a water treatment facility rests on its ability to
produce water that, according to chemical and toxicological pro-
cedures, is at least as free of adverse health effects or risks to
humans as are conventional water sources. Currently, potable
supplies must meet a variety of primary and secondary standards and
also originate from a relatively nonpolluted source, either surface
or ground. Although present drinking water standards (Environmental
Protection Agency, 1979a,b) undoubtedly apply as a minimum to a
reused water, a problem arises when evaluating reused water because
it does not originate from an "acceptable" source as defined by
current regulations. Clearly, prudence demands that if reused water
is to be considered for human consumption it must be shown beyond a
reasonable doubt that it poses no greater risk than water from
conventional, less contaminated sources.

This chapter reviews the information on health effects testing of
effluents from existing water reuse facilities and epidemiological
studies. Then a scheme is presented for identifying potential adverse
health effects of reused water using conventional water supplies for
comparisions.

The Safe Drinking Water Act of 1974 was passed in part because of
an increasing awareness that drinking water in the United States
contained a wide variety of potentially harmful substances. Publica-
tions from the National Academy of Sciences (1977a, 1980a, 1982)
elucidated health effects from exposure to a large number of individ-
ual inorganic, organic, and microbiological contaminants. By con-
trast, simultaneous exposure to complex mixtures of these and other
chemicals continues to be more difficult to assess.

In classic toxicological procedures, the effects of a relatively
pure chemical substance are measured in groups of living organisms
against a control group, which is subjected to the same procedure but
without exposure to the test chemical. If wastewater or treated
wastewater were to contain only one chemical, toxicity testing would
be straightforward; but drinking water, conventional or reused,
contains complex mixtures of chemicals that greatly complicate health
effects testing and risk assessment. People who drink water are
consequently exposed to a wide variety of chemicals. Even if they
could be identified, testing all the chemicals present in such
mixtures is a practical impossibility. Therefore, for practical
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